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Both climate and fishing are agents of change that can affect the production and distribution of marine
organisms in the North Pacific. It is well known that a major climate shift occurred in the North Pacific
around 1976/77, a minor climate shift was observed in 1989, and another climate shift occurred in
1998/99. These climate shifts are reflected in ocean conditions, such as sea surface temperature, ice
cover, and wind-driven transport. The relative importance of each of these climate shifts to physical
conditions in the Bering Sea varies, as does their impact on the production and distribution of marine
organisms. Fisheries can impact fish and ecosystems directly by selectivity, magnitude, timing, location,
and methods of fish removals. There are other possible effects of fishing such as vessel disturbance,
changes in nutrient cycling, the introduction of exotic species, pollution, unobserved mortality, and
habitat alteration. The Ecosystem Considerations section of the Stock Assessment and Fishery
Evaluation of the North Pacific Fisheries Management Council provides a current and historical
perspective on status and trends of ecosystem components and ecosystem-level attributes using an
indicator approach. Effects of fishing and climate can be categorized into three main ecosystem
attributes that we strive to protect: diversity, energy flow and balance, and predator-prey relationships.
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» Many indices of climate, as well as indices of ecosystem diversity, energy flow and balance, and
predator-prey relationships shifted after the 1977 and 1989 climate regime shifts.

» Diversity indices include diversity of species caught in NMFS bottom trawl surveys and bycatch of
species that lack population estimates, such as HAPC (habitat of particular concern) biota. Diversity in
NMFS bottom trawl surveys was higher in the 1990's, possibly due to shifts in species distributions
and/or relative abundance (Mueter 2004). The time series of HAPC biota bycatch is too short to
determine trends at this time.

» Energy flow and balance indices include bottom gear effort, which is an index of unobserved
mortality, and cod population trends, which is an indicator of scavenger species that may be affected by
fishing discards and offal. Bottom trawl duration has been lower in the last five years than it was in the
1980s (Coon 2004). Recent cod survival estimates appear to be near average with no apparent trend;
there were high numbers of recruits per spawner prior to 1983.

» Predator-Prey relationship indices include the trophic level of the catch, which indicates whether
large, top predators are being selectively removed (“fishing-down” the food web). Pollock survival is an
index of forage fish trends (juvenile pollock are prey of other fish and adult pollock). There is no
indication that “fishing-down” the food web is occurring. See below for pollock trends.

» Climate does affect organisms in the Bering Sea. For example, the shift in the Arctic Oscillation Index

(AOI) in 1989 corresponded with a shift to higher survival of winter spawning flatfish due to favorable
2 wind-driven transport of larvae to nursery grounds (Wilderbuer et al. 2002). Also, cod and pollock
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